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ABSTRACT : 

PURPOSE: To provide a process for polymerizing a conjugated 
diolefin whereby 

a (co) polymer having a narrow mol.wt. distribution is obtd. at a 
high 

productivity even when a catalyst system contg. a group 3B metal is 
used by 

using a specific catalyst system. 

CONSTITUTION: A conjugated diolefin is polymerized by using a 
catalyst 

system comprising a compd. (A) of a group 3B metal, an organoaluminum 
compd . 

(B) represented by AlR<SP>l</SP>R<SP>2</SP>R<SP>3</SP> (wherein 
R<SP>1</SP> and 

R<SP>2</SP> are each a hydrocarbon group; and R<SP>3</SP> is H or a 
hydrocarbon 

group) , an aluminoxane (C) , and a compd. (D) having at least one 
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halogen atom. 

A neodymium compd. is the most suitable as the compd. of a group 3B 
metal, and 

a carboxylate of the metal is pref., a 2-ethylhexanoate and a 
versatate being 

still pref. The component D is a halogenated (alkyl) aluminum compd. 
represented 

by AlX<SB>n</SB>R<SP>6</SPxSB>3-n</SB> (wherein X is halogen; 
R<SP>6</SP> is a 

1-8C hydrocarbon group; and n is 1-2) or an organohalogen compd. 
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TITLE: Polymerisation of conjugated di : olefin (s) - 

comprises 

polymerising in presence of catalyst contg. . 

specific 

metal cpd., organic aluminium cpd., aluminoxane 

and cpd. 

contg, halogen, and prod, is obtd. efficiently 

and at 

lower cost 
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ABSTRACTED- PUB -NO: JP 08073515A 
BASIC- ABSTRACT: 

Conjugated diolefin(s) are (co) polymerised in the presence of 
catalyst (s) 

comprising: (a) metal cpd(s) . contg. metal of 3B families in the 
periodic 

table; (b) organic Al cpd. of formula A1R1R2R3 (1) (where Rl, R2 = 
hydrocarbon; 

R3 = H, hydrocarbon;); (c) aluminoxane; and (d) cpd(s). contg. at 

least one of 

halogen. 
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ADVANTAGE - A conjugated diolefin (co) polymer with narrower mol . wt . 
distribution and higher cis-1, 4 -bonded unit, is obtd. efficiently and 
at lower 
cost . 
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[0 0 3 3] 

^Sm-Srffl^T^UDfetcitjTO. 4g/dl©-«& 

itm%®m&*>#ibft. *v- («c) kgpc 8 o i 

0->XfA (*7A : KF-8 0 OD + KF-8 0 5L 
*2) SffioTJp'J^^U-^SroSc^^^S (M 
n) . (Mw) £#is&T*H t fi©l2;a<»3 

(Mw/Mn) SIHLfc. Slj£fc#ttil 

^40*0. 2 g/i©fh5t \tuy?>mm. 

T, #S6^^©ffiffl»tt«-&»C«ffl-rS»^© 1 5 ft 
fiTSSKU *©««*««© 1 5 #©l£aSfc«J8U 

fc. 

[0 0 3 4] @di*|l]«5 0mlO7?W*a 

-YF7-fF14. 2 5mmo 1 £"&tTv'£'n'\*+>->ig 
iS9. 5ml. 1, 3-y^yx>l. 5mmo 1 St 

HO**y5>A«) 0. 1 5mmo 1 £-&tI->?D'V*- 
*>»*1. 5ml£C©)ElC^lIDb. Jf#T. Sffl-C 

7 5mmo 1 S^tf FJkOgjRO. 3 8ml£8silD 

u io$Ht]»w*u ^^T^x5=-;i/7;v5x«>A^n 

5-fFO. 4 5 mm o 1 DA*-y->i§j£0. 
4 5mlS»MU 3 0*HRj£U tt«t»««MttU 

[0 0 3 5] 5 l©#57X:*-|>*V-:/£g 

if&TH&bfc&, ->^DA*+t->7 0 0ml. iftft:/* 
i>X> 14 0ml (8 7 g) ±E»Ki88c© 
15#©1 (0. 88ml) fcgsflaU 5 0tTmW 
a^Lfc. 2. 6-tX (t-75M» -4- 

^?;P7x/-jv (bht) 5 

1 0ml SasjDLTKj&fcffltSli-. l©** 
y-JUT«^#««fffla*. 3SiJL#HLfc&. 4 or 
T«ffi«*l,fc. S^©&fi4tttfie»©ffifflfit. #6 

nfc££#©#w«ism&s i tar. 

[0 0 3 6] QIGKM 2 ~ 4 ) MMI 1 KfeUT. SM 



(5) 4WF8-7 3 5 1 5 

+u->©s^^©ffifflS4a i ©«fc ^ tc^A^fiwi-ttfi 
ssm t^usftsiiDjiu nuKffK&nau. as 
sffofc. ^enfcs^©»«f^fcsnc^-r. 
[0037] umm i ] *isw 1 icfc^x. y 7 

3^7;i/5x$A/W Yv-i F©S-&^r©ffifflfi*n. 
Ommo 1 £&*<k'5lcU *3-)\>7)V$.J**V>* 

fiua^sffofc. #e»n&a^fr©»«fiB*4«i«c 
Ok-t. itt4mT*^;i/7;P5/:f*if>£ffifflbfc^ 

[0 0 3 8] ttfct4{a|2:) SlJigWl CiSHT. y-f 
3MP7;U3x£A/W F7-f F**W«T» *?)V7)V 
5y**-y->©2^©ffifflft*U. Ommo 1 

sua^sfTofc #e»nfca^©»«r^ms^nc 

^T. Jt&fll 2 Ttev-f V ^^7^3 X<^A/W F 7 

a? [0039] ohkm 5 ] mmm 1 ksht, a/sates 

#©«£&©£«*£« 1 ©j;5«r2gAfc£^.«HJS0!I 
lfcNCaft*MD£U ftk£*tteil8U aSfcfr 
ofco #^nfca^©^«rig*t)*llc^f. 
[0 04 0] 6 ] MMSRMDtm&&<Dma 

JWf«*?*7*3 1,3-^fIX 
Wkrt— 9-7-1 F, ^-fy^;k7^3X^A/W F 

&n&a^r«:©»«Tie«4a2 fc^r. 

50 [0 0 4 1] [Jti&W 3 ] 6 KfcHT. ^-f V ^ 

WfS-'JAA-f F9-f F©a^©ffifflS*U. 
Ommo 1 t*5i9l:U /^*7*a 

Kua^sff^ft. »5n&a^©»w«s**S{2fc 

[0 0 4 2] Cifc*SS«SI4D ^JS^J6IC*V>T. J>-fV^ 

3y^-*-y->©a-&^©^fflS*u. ommo i tas 
4» Kba^&ff^fc. #&nfca^©»*f«s*4S2c 

[0 04 3] «iS0)J 7 ) MMWISP»CDAkMCA^«Da»II 
«»*3>-f 7^*7*3=^ A/vf F9-f F. 1,3-^ 
^v?X>. iff'f F, i?X?)l7)lS.- 

->A^D7-fF, ^^7;P3/^*U->tb&6l^« 
SI««3tra«IC. MittSffltSiBllSba^SfTofc. # 

^nita^»:©»«fie*s^3 ic^-r. 

[0044] (ik««5) JldM7lC«VaT. a MV? 

?)V7)\>s.-Vh.>\'i F^-f F4ffiffl-er. ^^;i/7;u 

50 3/**-y->©a-&^©ffifflS*U. 0mmolt*5 
•161— 
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(6) 
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9 

[0045] mmmsi vx?)i7)m-vi>irti7 
[0 04 6] mmm 9 ) j±n— u-f"f h s* 

[0047] mmmioi a£8«s->*DA*u-> 
fr%<>v>\z&ttim\-$.'mm$ tnmz. mm 

i£SsH3SL8&SfTo*:. #Sttfc2S#©#flT*S*S 
S 6 \ZtfTT . 

[0048] [nam 6) fused i o cant, *m v 

1. Ommo 1 tftSi^CU ^^T^Sy^+U" 
>Sffiffl Lttfr>&fttt*)IM 1 0 tW*CL.T. mm 

*si«u«fcsfro&. #£nfcS£#©#flT*S£s 



JO 



[0 049] (JtKW 7 ) HiS^ 1 0 fcfc^T, *M V 
;U5/*+-y->©a^©ffifflft**l. Ommo 1 

siBSL*^sffofc. #snfcfi£#©#«T*s*s« 

6 ICtST. 

[0050] sijswi n Mmmsmoi. 
[0051] mmm 1 2 d ssjgm 9 Mure. 

©tyv-tUTl. 3-y^yx>l 4 0ml SI, 
3-7*vX>7 0ml V:7V> 7 0ml ©il£#l 

^sfftpfc. #e.nfcs^©^«f*s«sg8c^r. 

[0 0 52] 

[Si] 





























mm 












All-BmH 


B0 


NdV 5 


mo 


AlEtaCl 






mam 


Mn 


Mw/Mn 




(mmol ) 


(mmol) 


(imol) 


(nmol) 


(nrol) 


(9) 


(g/nmol-Nd • hr) 


C T V 








0.95 


0.1 


0.01 


0.05 


0.03 


15.0 


1500 


96.5 2.3 1.2 


10.1 


6.3 




0.90 


0,1 


0.01 


0.10 


0.03 


22.1 


2210 


96.6 2.2 1.2 


12 


5.7 


f^flfeiffl 3 


0.50 


0.1 


0.01 


0.50 


0.03 


50.7 


5070 


97.2 1.7 1.1 


27 


3.2 




0.25 


0.1 


0.01 


0.75 


0.03 


55.4 


5540 


97.4 1.6 1.0 


49 


2.7 




0.74 


0.1 


0.002 


1.0 


0.006 


33.8 


16900 


97.7 1.3 0.9 


32 


2.5 


JtMNl 


1.00 


0.1 


0.01 


0 


0.03 


6.0 


600 


95.8 2.5 1.7 


8.1 


7.3 


U&«2 


0 


.0.1 


0.01 


1.00 


0.03 


0.3 


30 


97.3 1.3 1.4 


70 


2.3 



[0 0 5 3] 



«2] 





mmm& 


mm 

(9) 


(g/ro»HW • hr) 


C T V 


Mn 
(X10 4 ) 


Mw/Mn 


MAO 


BO 
(mol) 


NdV a 
(nmol) 


Ali-6u*H 
(nmol) 


AlEtjCI 
(nmol) 




0.50 


0.1 


0.01 


0.50 


0.03 


72.8 


7280 


96.6 2.0 1.5 


34 


2.8 




0 


0.1 


0.01 


1.00 


0.03 


6.6 


660 


95.5 2.7 1.8 


8.5 


7.1 




1.00 


0.1 


0.01 


0 


0.03 


0.6 


60 


97.2 1.8 1.0 


60 


2.5 
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(7) ftPB¥8-7 3 5 1 5 

11 12 



0 0 5 4] 












* * 


[S3] 












(9) 












ah-buzH 


BO 
(mnol) 


(nrnol) 


AlEtaCI 
(nrnol) 


MAO 
(nrol) 


(g/tmol-fid . hr) 


C T V 


Mn 
(X10«) 


Mw/Mn 


j±*^j i 


0.50 
1.00 
0 


0.1 
0.1 
0.1 


0.01 
0.01 
0.01 


0.03 
0.03 
0.03 


0.50 
0 

1.00 


43.8 
6.0 
0.1 


4380 
600 
10 


97.5 1.5 1.0 
95.8 2.5 1.7 
96.1 2.5 1.5 


29 
8.1 
6.3 


3.5 
7.3 
19.0 


0 0 5 5] 












mm 
ks 

(g) 












A11-BU|H 
(mo)) 


60 
(nrnol) 


NdVa 
(nrnol ) 


MAO 

(nrnol) 


t-BuCl 
(nnol) 


(g/amol-Nd - hr) 


C T V 


Mn 
(xlO 1 ) 


Mw/Mn 




0.50 


0.1 


0.01 


0.50 


0.03 


50.9 


5090 


97.2 1.8 1.0 


30 


3.7 



[0 0 5 6] ★ ★ G55] 







mm 
































AH-fiUiH 


BD 


Nd(Oct), 


MAO 


AlEtjCl 


MM 






Mn 


Mw/Mn 




(mnol) 


(nnol) 


(nnol) 


(Bmol) 


(mmol) 


(9) 


(g/nnol-Nd.hr) 


C T V 


(X10*) 






0.50 


0.1 


0.01 


0.50 


0.03 


40.3 


4030 


97.0 2,0 1.0 


25 


4.0 | 


0 0 5 7] 




S6] 










1 






















AH-6U2H 


BD 


Nd(0ct) a 


MAO 


AlEtaCl 








Mn 


Mw/Mn 




(nrnol) 


(nrnol) 


(nrnol) 


(nnol) 


(nrol) 


(9) 


(g/rmol-«d . hr) 


C T V 


(X10*) 




£MI10 


0.50 


0.1 


0.01 


0.50 


0.03 


30.0 


3000 


96.8 2.2 1.0 


19 


3.0 




1.00 


0.1 


0.01 


0 


0.Q3 


4.0 


400 


95.5 2.6 1.9 


6 


5.5 


1«W17 


0 


0.1 


0.01 


1.00 


0.03 


0.1 


10 


96.9 1.6 1.5 


45 


3.0 



[0 0 5 8] mi\ 
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(8) 



®IB¥8-7 3 5 1 5 



13 



14 







(g) 








(0W>1) 


BO 
(nmol) 


Nd(Oct), 
(nnol) 


m 

[mo]) 


AlEttCl 
(nmol) 


M.n 


Mw/Mn 


*mn i 


0.50 


0.1 


0.01 


0.50 


0.03 


35.2 


20 


3.5 



[0 0 5 9] 



* * [^8] 







mm 




























A11-BU2H 


ED 


Nd(0ct)i 


HAD 


AUtaCI 


m 




Mn 


Mw/Mn 




(nnol) 


(nnol) 


{mo^) 


(nmol) 


(nnol) 


(9) 




(X10«) 




mmi2 


0.50 


0.1 


0.01 


0.50 


0.03 


33.3 


74 26 


25 


4.0 



[0 0 6 0] C^f <D%m<DWim AH-BU2H : V-i v-f 
g^T^S^tfA/W Yv^i BD: 1, S^-^X 
X NdVs : ^*^^AA— tJ-x-f K Nd(0ct) 3 : 
2A*?M-k MAO: t^frTJVS. S**V>> A 
lBtzCl : vX?;P7;U5-^A^D7-f H. t-BuCl : 

C : vX- 1, 48|jg©i!l& (%) . T : b?>7>- 

1. 4*jg©ffl£ (%) . Vrfcfx^-l, 2«jiCOf!l .30 



(X) . Md : 8¥$#^3. Mw : fig¥*3#7« 
[0 0 6 1] 



(72) BUM? /h# ±8t 
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